
What is claimed is: 

1 . '5V>Qpmputer-implemented method of measuring a frequency of execution of a 
hierarchical sofh^e path, the method comprising: 

when entering^a4nner region, saving an outer path sxmi; 
initializing an inner pattk§um; 

summing edge values encounte^d in the inner region with the inner path 
sum; and 

when exiting the inner region, modifying a^^^F^file indicator that represents 
the frequency of execution of a path within the inner regibi^and restoring the outer 
path sum. 



1 2. The computer-implemented method of claim 1 wherein initializing an inner 

2 path sum comprises mitializing the inner path sum to a value corresponding to an 

3 edge from a region source node to an entry node of the inner region. 

1 3. The computer-implemented method of claim 2 wherein modifying a profile 

2 indicator comprises indexing into an array of profile indicators using the inner path 

3 sum. 



1 4. The computer-implfemektedl^ethod of claim 3 wherein the array of profile 

2 indicators is dedicated to paths in the inner ^gion. 
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5. The computer-implemfented-Method of claim 1 wherein initializing an inner 
path sum comprises initializing the inner path siun to a value corresponding to an 
edge from a function entry to an entry nl^de of the inner region. 




6. The computer-implemented method^^f claim 5 wherein modifying a profile 
indicator comprises indexing into an array of igfofile indicators using the inner path 
sum. 
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1 7. Th6^ computer-implemented method of claim 6 wherein the array of profile 

2 indicators includes profile indicators corresponding to paths in the inner region and 

3 profile indicators corresponding to paths outside the inner region. 

1 8. The compurer-implemented method of claim 1 wherein the profile indicator 

2 includes a profile counter, and modifying the profile indicator comprises generating a 

3 counter address as a fiinction of the inner path sum. 
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9. The computer-implemented method of claim 1 wherein the inner region 
includes a plurality of paths, each ha 
the inner path simis correspondmg|to 
unique relative to each othen 



aving an inner path sum corresponding thereto, 
the plurality of paths in the inner region being 



1 1 0. The computer-implemented method of claim 9 wherein the inner region is 

2 one of a plurality of inner regions, and the inner path sums of the inner region are 

3 unique relative to inner path sums corresponding to other inner regions. 

1 11. The computer-implemented method of claim 1 wherein saving an outer path 

2 sum comprises pushing the outer path sum ontova stack. 




1 12. The computer-implemented method of claim 1 1 wherein restoring the outer 

2 path sum comprises popping the outer path sum fi-oimthe stack. 



13. A-€Qmputer-implemented method of augmenting a control flow graph in 
support of hierarchicahpatirprofiling, the control flow graph having an outer region 
and an inner region, the method coit^qsing: 

identifying a representative entry no^MOT the inner region; 
replacing the inner region with the representaftv^ntry node; 
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for each protog-iiodg^of the inner region, adding an edge from the prolog node 
to the representative entry node; anJ""^*" — 

for each epilog node of the inner region, addrng^aH-edgefrorn the 
representative entry node to the epilog node. 

14. I^be computer-implemented method of claim 13 further comprising: 

assiWiing edge values to all edges in the control flow graph such that the sum 
of the edge values along each unique path is unique within the control flow graph. 



1 15. 



2 
3 
4 
5 
6 
7 



The compuflgr-implemented method of claim 13 further comprising: 



jeibn 



creating a region source node for the outer region; 



for each entry node of the outer region, adding an edge from the region 
source node to the entry node; 

creating a region sii& node for the outer region; and 

for each exit node of tls^e outer region, adding an edge from the exit node to 
the region sink node. 



1 1 6. The computer-implemented method of claim 1 5 wherein the control flow 

2 graph includes a plurality of inner regibns, and the actions of the method are applied 

3 for each of the plurality of inner regions\uch that a different augmented control 

4 flow graph is created for each of the pluraliW of inner regions. 




17. The computer-implemented method of claim 1 5 wherein the control flow 
graph includes a hierarchy of inner regions, and thXactions of the method are applied 
recursively to the hierarchy of inner regions, such that a different augmented control 
flow graph is created for each inner region in the hierarchy of inner regions. 

18. ^? ^uuiputci-tm pl^¥tentedme^ of augmenting a control flow graph in 
support of profiling a hierarchical path withirra"?Dftwai:e.,fiin the method 
comprising: 
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tifying a representative path within an inner region of the software 
function, the repreSeat^ive path being identified by a representative entry node and a 
representative exit node; 

for each prolog node of the inner^rSgion, adding an edge from the prolog node 




8 to the representative entry node; and 

9 for each epilog node of the inner region, adding an 
10 representative exit node to the epilog node. 



19. 1^ computer-implemented method of claim 18 further comprising: 

remo^ng any edges from prolog nodes of the inner region to entry nodes of 

the inner region other than the representative entry node; and 

removing^any edges firom exit nodes of the inner region other than the 

representative exit^ode to epilog nodes of the inner region. 



1 20. The computer-implemented method of claim 18 wherein the software 

2 function has a function enti^and a function exit, and the inner region has at least one 

3 entry node and at least one ex4t node, the method further comprising: 

4 adding an edge from theSfimction entry to each of the at least one entry node 

5 of the inner region; and \^ 

6 adding an edge from each of tjie at least one exit node of the inner region to 

7 the function exit. 



1 21 . The computer-implemented methodVf claim 20 wherein the control flow 

2 graph includes a plurality of inner regions, andythe actions of the method are applied 

3 for each of the plurality of inner regions. 



1 22. The computer-implemented method of claim 20 wherein the control flow 

2 graph includes a hierarchy of inner regions, and the action^ of the method are applied 

3 recursively to the hierarchy of inner regions. 
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^TKe'eDmpttteEd^ method of claim 20 further comprising: 

assigning edge values to all edges nHHrcontFol^o^graph such that the sum 
of the edge values along each unique path is unique within the control flow graph. 

24. A^i^chine readable medium including instructions for a method of 
augmenting a controHlow graph in support of profiling a hierarchical path within a 
software function, the melheocompnsmg: 

identifying a representativfe^th within an inner region, the representative 
path being identified by a representative^itay node and a representative exit node; 

for each prolog node of the inner region>^ding an edge from the prolog node 
to the representative entry node; and 

for each epilog node of the inner region, adding an e^g^ from the 
representative exit node to the epilog node. 

25. V^^e machine readable medium of claim 24 wherein the software function has 
a function enSy^da function exit, and the inner region has at least one entry node 
and at least one exit node, the method^Jjther comprising: 

adding an edge from the function entiylo^cl^^the at least one entry node 
of the inner region; and 

adding an edge from each of the at least one exit node of the inner rSgion to 
the function exit. 



26. A computer-implemented method for instrumenting software in support of 
2 hierarchical pSfctl3J)rofiling comprising: 

at an entry to^a^pner region, inserting an instruction to save an outer path 

4 sum; 

5 within the inner region, ins^ti^ig instructions to sum edge values into an 

6 inner path sum; and 

7 at an exit from the inner region, inserting^H:^nstruction to increment a 

8 counter addressed as a function of the inner path sum. 
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27. The compir 
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ented method of claim 26 further comprising: 
at the exit from the imier region, inserthTg-aninstruction to restore the outer 
path sum. 

28. The_conigut^^ method of claim 27 wherein the inner region is 

one of a plurality of inner regioiTs4H-aJiierarchical arrangement, and the actions of 
the method are applied to each of the plurality of mneMegiOTS. 



29. Aanachine readable medium including instructions for a method of 
instrumenting^ftware in support of hierarchical path profiling, the method 
comprising: 

at an entry to an irihq- region, adding an instruction to save an outer path sum; 
within the inner region, ad(Jing instructions to svmi edge values into an inner 
path sum; and 

at an exit from the inner region, addi^tg^n instruction to increment a counter 
addressed as a function of the inner path sum. 
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30. The machine readable medium of claim 29, the methddJarther comprising: 
at the exit from the inner region, inserting an instruction toV^tore the outer 
path sum. 
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